INTRODUCTION
A fractionation procedure developed for separation and purification of human pituitary hormones (Hartree, 1966) has been applied to acetone-dried horse pituitary glands. Although these studies have not been so extensive as those with human material, the methods used appear to be applicable, in general, to horse pituitaries. In addition we have had the opportunity to compare hormone activities extracted from acetone-dried horse glands stored for 25 years with glands stored for only a few months. These procedures have resulted in purification of horse pituitary fsh, lh and gh. Methods for purification of these hormones have also been described by Saxena & Henneman (1965 , 1966 , and Reichert & Wilhelmi ( 1965) (No. 22) of horse pituitary glands which were acetone-dried in 1940 as described by Chance, Rowlands & Young (1939) and stored in an air-tight glass jar at room temperature was kindly provided by Professor A. S. Parkes.
Column chromatography
The cellulosic ion-exchangers, Whatman CM-70 and Whatman DEAE-50 were treated and equilibrated as described previously (Hartree, 1966) . Amberlite IRC-50 (Amberlite CG-50, 200-mesh) was equilibrated as described by Heideman, Bakke & Lawrence (1959) . Whatman DE-32 was precycled and equilibrated by the method recommended by the makers. All column fractionations were carried out at 4°C.
Extraction ofglycoproteins
The procedure was as described previously (Hartree, 1966) . Acetone-dried pituitary powder was extracted twice at 4°C with 6% (w/v) ammonium acetate, pH 5T, in 40% (v/v) Butt, Crooke & Cunningham (1961a) (Brown, 1955; Butt, Crooke, Cunningham & Evans, 1961b) which depends on the increase in weight of the ovary of the immature mouse treated simultaneously with the test material and human chorionic gonadotrophin. The precision of the assays was poor initially, but was greatly improved by using litter mates as suggested by Brown & Wells (1966) . Growth hormone was assayed by its effectiveness in increasing the weight of hypophysectomized rats (Hartree, Kovacic & Thomas, 1965) .
Immunological studies
These were performed by the haemagglutination inhibition method which has been described previously (Hartree, 1966) . Antiserum to human gh was prepared as described by Ehrlich & Rändle (1961 (Hartree, 1966) (Hartree, 1966) (from Batch 22) CM-1 (28-7-65) <= CM-2 (28-7-65)c CM-1 (8-11-65)" CM-2 (8-11-65)" CM-1 (10-1-66)" Table 6 weight yields and ß -assays of horse growth hormone preparations after deae-cellulose chromatography As a result of this experiment, a simpler procedure was developed in which the ion-exchanger was equilibrated with 0-1 M-tris-formate buffer and gh (Method 3) was equilibrated with the same buffer and applied to the column.
The column was washed with additional buffer and the unadsorbed material was pooled as fraction DE-1. Additional protein (fraction DE-2) was eluted with 1 M-ammonium acetate. Data on yields and potencies of these preparations are given in Table 6 .
Further purification of horse gh (Method 2) was performed by DEAEcellulose chromatography at pH 8-0 and stepwise changes in buffer concentra¬ tion. The yields and potencies of these fractions are also given in Table 6 .
Dr Isabel Forsyth has assayed two preparations for prolactin activity by local injection into the pigeon crop gland. Raben horse gh (7-2-66) contained 0-1 to 0-5 i.u. prolactin/mg and preparation DE-1 (7-12-66) contained less than 0-1 i.u. prolactin/mg.
The method which gives the best yield of high potency gh with negligible contamination with prolactin is thus alkaline extraction (Method 3) followed by chromatography on DEAE-cellulose in 0-1 M-trisformate at pH 8-0.
Immunological studies of growth hormones Antiserum to pig gh was effective in agglutinating sheep red blood cells coated with horse gh or with pig gh. In addition to this demonstration of immunological cross-reaction, pig, horse, beef and human growth hormones were tested for inhibition of haemagglutination in both systems and also with human gh antiserum and erythrocytes coated with the same hormone. The Saxena & Henneman (1966) from the pituitary residue after extraction of gonadotrophin was about twice as high as ours although we followed the same method (Raben, 1959) . After further purification by gel-filtration, their material was as potent as our most active preparation (0-9 i.u./mg). Although their purified gh still contained significant prolactin, our Chromatography ofhorse CM-2 (lh) on DEAE-cellulose at pH 9-5 in glycine buffer required higher ionic strength (0-25 M-glycine) than was necessary for human lh (0T M-glycine) in order to recover most of the activity in the unadsorbed fraction. This suggests that horse lh is slightly more acidic than human lh.
The Raben method (1959) is effective for purification of both horse and human growth hormones. Horse gh is obtained in lower yield (0-7 g/100 g of pituitary powder) than is human gh (4-3 g/100 g) (Hartree, 1966) , but Saxena & Henneman (1966) report higher yields of horse gh (1-5 g/100 g) by this method.
The biological potencies of horse CP-1 (fsh),DEAE-1 (lh) and Raben gh are all somewhat lower than the corresponding human preparations. Although it is possible that they are less highly purified, the horse hormones may be less active in the assay animals (rats and mice) than are the human hormones because of differences in response among species.
The immunological estimates of horse lh activities in various fractions cannot be directly compared with the corresponding human preparations because only a relatively weak cross-reaction between horse lh and antiserum to human lh is measured. The horse preparations have immunological potencies 7 to 10% of the corresponding human fractions in our assay system.
Although we have not shown correlation between biological assay and our immunoassay for horse lh, it is known that this immunoassay for human lh correlates well with bio-assay by the oaad method (Hartree et al., 1964) . Moreover, comparison of bio-assay of sheep pituitary fractions with immuno¬ assay (Hartree & Greenhalgh, unpublished results) suggests that in this species the two methods agree within their limits of precision. In the present study, horse lh activity was followed solely by immunoassay. Bio-assay of a purified fraction demonstrated that its yield and potency were comparable to horse lh prepared by a very different method (Reichert & Wilhelmi, 1965 In our immunological studies of horse gh by the method of haemagglutina¬ tion inhibition, we observed strong cross-reactions between horse, pig and beef growth hormones and a very weak cross-reaction between horse and human hormones. Saxena & Henneman (1966) reported no cross-reaction between horse and human gh in a system similar to ours, and Laron (quoted by Saxena & Henneman, 1966 ) was unable to demonstrate cross-reaction between horse gh and antiserum to beef gh in an Ouchterlony double diffusion system. These differences in immunological results may be explained by differences in the antisera or in the immunological methods employed.
